Human organic cation transporter 3 mediates the transport of antiarrhythmic drugs.
Antiarrhythmic drugs have been considered to be transported by the organic cation transport system. The purpose of this study was to elucidate the molecular mechanism underlying the transport of antiarrhythmic drugs using cells from the second segment of the proximal tubule (S2) cells of mice expressing human-organic cation transporter 3 (S2 human-OCT3). The antiarrhythmic drugs tested were cibenzoline, disopyramide, lidocaine, mexiletine, phenytoin, pilsicanide, procainamide and quinidine. Human-OCT3 mediated a time- and dose-dependent uptake of quinidine and lidocaine, with Km values of 216 and 139 microM, respectively. Human-OCT3 also mediated the uptake of disopyramide and procainamide but not that of phenytoin. All antiarrhythmic drugs tested inhibited histamine uptake mediated by human-OCT3 in a dose-dependent manner. The IC50 values of antiarrhythmic drugs for human-OCT3 ranged between 0.75 and 656 microM. Kinetic analysis revealed that disopyramide, lidocaine, procainamide and quinidine inhibited histamine uptake mediated by human-OCT3 in a competitive manner. In conclusion, these results suggest that human-OCT3 mediates the transport of antiarrhythmic drugs, which may be the mechanism underlying the distribution and the elimination of these drugs.